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Abstract 
Biomass gasification is an endothermic reaction process for converting biomass into syngas, occurs at 
high temperatures with limited oxygen. Knowing the temperature profile of biomass gasification wood 
charcoal, coconut shell charcoal and coconut shell, rice husk and woodchip and seek optimal results from 
gasification of biomass are the purpose of the research. 
The equipment in this research consisted of; gasifier as the main tool with 4 temperature sensors, two 
cyclones for tar and dust separator, cooler to refrigerate and filter containing biomass as a catcher of dust and 
tar from the syngas. Research start by ignite the biomass in the gasifier, the air flows by blower and the syngas 
came out after the filter. Research variabel are variation of biomass types mentioned above and variation of 
shell and coconut shell charcoal mixing. Observations were made up until the biomass in the gasifier did not 
produce syngas, characterized by gas results could not burn. 
The results of the temperature profile of gasification of various types of biomass shows that the syngas 
appeared in the early minutes (2 minutes until the 5th) on the gasification, such as gasification coconut shell, 
woodchip, rice husk. Syngas of coconut shell charcoal is 2,825% w/w of biomass and can burn for 19 minutes and 
resulted in 1,92% ash and 29,57% charcoal. Syngas of mixture 25% shell and 75% coconut shell charcoal is 5,013% 
w/w of biomass and can burn for 30 minutes and resulted in 1,61% ash and 5,1% charcoal. 
History: 
 
Received: September 23, 2014 
Accepted: January 9, 2015 
First published online: 








STUDY OF CHARACTERISTICS OF GASIFICATION PROCESS 




1Master Program of System Engineering, Faculty of Engineering, Gadjah Mada University  
2 Chemical Engineering, Faculty of Engineering, Gadjah Mada University 
3Geological Engineering, Faculty of Engineering, Gadjah Mada University 
Correspondence : aktawan@gmail.com 
 
1. Introduction 
Energy  sources  available  in  Indonesia,  apart  from 
petroleum, still a  lot of potential to be extracted and used 
in  the  form of  renewable  energy  sources. Along with  the 
increasing  global  issues  of  the  environment  (eg,  global 
warming), the utilization of renewable energy sources that 
provide a more environmentally friendly are alternative to 






of  2006).  One  of  the  efforts  to  fullfill  the  targets  of  the 
national energy mix  is promoting the use of biomass as an 
energy source (Yulistiani, 2009). 
Gasification  is  a  thermal  process,  where  heating 
biomass  in  a  low  oxygen  environment  to  convert  solid 
biomass or other carbonaceous  solids  into a synthetic gas 
which  flammable.  Gasification  or  pyrolysis  products  are 
distributed  as  a  solid  product  (char),  liquids  and  gases 
(mainly hydrogen and carbon monoxide) (Tsai et. al., 2006). 
Amount  and  distribution  of  each  product  can  be  set 
according  to  the  expected  destination, which  in  this  case 
operating  conditions  are  very  influential.  higher  the 
temperature,  smaller  the  amount  of  solids  and  the  large 
amount  of  liquid  product  (Tsai  et.  al.,  2006).  Through 
gasification process, we can change almost all of  the solid 
organic material  into a clean  fuel gas,  the neutral and  the 








The  tools  used  in  this  study  are;  downdraft  gasifier 
with  a  capacity  of  0.03  m3  of  biomass,  which  is  coupled 
with two cyclone, cooler (gas cooler) and the syngas filter, 
as  shown  in  Figure  1.  Digital  scales  for  weighing  the 
biomass  fuel,  biomass  ash  and  unburned  after  the 
gasification process. 




The  biomass  gasification  research  begins  with 





Biomass  gasification  begins  by  entering  the  biomass 
feedstock  into the gasifier. Turning on the blower to draw 
air  into  the  gasifier.  Ignite  the  biomass  through  the 
combustion  hole.  Record  the  temperature  change  per 
minute during the gasification process takes place. 
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Based on  the  results of  the  research and discussion, 
the  following  conclusions  from  the  study  of  the 
characteristics  of  various  types  of  biomass  gasification 
process in a downdraft gasifier are: 
1) Temperature  profiles  of  various  biomass  gasification 
shows  the  syngas  already  appeared  in  the  early 
minutes (in the 2nd minute until the 5th) gasification or 
at  temperatures  up  to  340C  ‐  3500C  as  the  coconut 
shell  gasification,  woodchip,  rice  husk.  Time  of  gas‐
fired  depends  on  the  mass  of  the  biomass  and  the 
length of the formation of charcoal. 
2) Optimal  results  from  various  types  of  biomass 
gasification showed that coconut shell charcoal easily 
produce  fuel  gas  for  2,825%  of  the  weight  of  the 
biomass and gases can be burned for 19 minutes and 






biomass,  hopefully  this  research  continues  with  another 
kind of solid materials such as solid waste gasification from 
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